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[57] ABSTRACT 

A pocket-sized data receiver which is capable of dis- 
playing a full, 80 column page of data includes a virtual 
raster display unit, and electronic circuitry for receiving 
data by means of radio transmission or conventional 
telephone lines, processing the data into a viewable 
format, storing the data, displaying the data on the 
raster display unit, and in the case of reception of data 
over telephone lines, retransmitting of the data to an- 
other device over telephone lines. A keyboard connectd 
to a processing unit enables the viewer to enter dialing 
information, select data for viewing, and control the 
selection and operation of the data receiver. The data 
receiver can be held and operated with one hand, and 
requires only one eye for viewing, thereby leaving the 
other eye unobstructed. 

21 Claims, 5 Drawing Sheets 
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A further object of the present invention is to provide 

POCKET DATA RECEIVER WITH FULL PAGE a data receiver that is capable of receiving data by radio 

VISUAL DISPLAY transmission, including direct transmission, subcarrier 

transmission and transmission of data in TV retrace 

FIELD OF THE INVENTION 5 intervals, and/or telephone transmissions, including 

. . i ♦ 4 u r m ~r ~~*m- data encoded into binary data, text, or scanned graph- 
The. present invention relates to the Field of portable 

data receiving devices and, in particular, to a hand-held ^ another object of the present invention is to pro- 
data receiver which incorporates a miniature full page yide a d ^ T ^ er ^ ^ processil)g ca p ab i liti e S t0 
video display system, lQ aJlow unscram bi mg or decoding of information with a 
BACKGROUND OF THE INVENTION user supplied password, allowing reception of personal 
^ , . information or paid subscription information as well as 
There are a number of pocket sized data receivers in tQ aHow dis la m or seIe cting of only desired informa- 
existence, including radio pagers and financial informa- ^ fronj ±t . daU stream Qr stored data 
tion radios, which are capable of visually ^P^ying , 5 StU1 object of the present invention is to 
information. For example, U.S. Pat. Nos. 4,336,542; prov ide a data receiver which is capable of transmitting 
4,696,054; and 4,197,526 all disclose pager/receiver ^ ^ tQ a pHnter Qr a computer 
devices in which some form of information is visually ft fe ft fmaJ object of the present invention t0 prov ide 
displayed. Most of the above-listed devices use a single a data receiver ^ a fuI1 page display which is capable 
row output display which contain a limited number of 2Q of high resolution grap hics and is viewable in all ambi- 
matrices adapted for displaying alphanumeric charac- em j ight cond j t i ons> 
ters. Such matrices are typically made up of light emit- 
ting diodes, liquid crystals, or similar elements. Unfortu- BRIEF SUMMARY OF THE INVENTION 
nately, such displays provide only a few characters of The foregoing and ot her objects of the present inven- 
information at a time and have low resolution which is 25 {ion are ach i eved w j tn a portable, pocket-sized data 
incapable of displaying graphics. Furthermore, if liquid rece iver which is capable of receiving transmitting and 
crystal elements are utilized in the display, viewing is processing data as well as displaying a full page of data 
difficult, particularly in low ambient light conditions. with hjgh reso i ut j on m a U ambient light conditions. 

PCT appli cation PCT/GB86/00213 (pub. No. According to one embodiment of the present inven- 

WO86/06238), Eggleden et al discloses a text receiver 30 tiont a porta bi e data receiver is provided comprised of a 

which is capable of displaying a 40 column page of virtual raster display, electronic circuitry for receiving, 

information by means of a liquid crystal display consist- storing, processing and retransmitting data, a keyboard, 

ing of a matrix of energizable picture elements Al- and a housing or case. 

though the Eggleden device is capable of displaying xhe raster display of the present invention is an elec- 

more information than the previously mentioned de- 35 tromechanical scanning system in which a line of light 

vices, the flat screen liquid crystal display does not have emitting devices is modulated with the information to 

particularly high resolution and is not suited for even ^ c displayed. An optical system creates an enlarged 

elementary graphics. Also, as mentioned above, LCD virtual image of the light emitting elements. The illumi- 

screens are difficult to view in low ambient light condi- nzted line is converted into a raster by means of an 

tions. Furthermore, the flat LCD screen required to 49 oscillating mirror thereby generating a virtual raster 

enable the full page display limits the minimum size of image. This design has the advantage that the full 

the device to approximately that of a large pocket cal- "page" display can be created from a much smaller 

culator or average-size paper-back book. number of light emitting devices than is necessary to 

Although the Eggleden device discloses a text re- generate a normal full page real image, 
ceiver which is capable of receiving data by radio trans- 45 The electronic circuitry associated with the display is 
mission, storing data for later retrieval, and displaying a comprised of a frame buffer memory and display con- 
full page of information, there are many desirable fea- trol unit. The frame buffer is comprised of enough ran- 
tures which are absent. For instance, it is desirable to dom access memory to store one or more frames of data 
have a full page display which is capable of high resolu- to be displayed. The display control unit is comprised of 
tion graphics and is viewable in all ambient light condi- 50 timing and control logic, mirror drive circuitry, scan 
tions. Also, a text receiver which is capable of receiv- delay logic, shift registers and latches. The frame buffer 
ing, processing or unscrambling, storing, and retrans- memory and display control unit are connected to the 
mitting data in a variety of different formats is highly other elements of the present embodiment by an eight- 
desirable, bit data bus. 

Accordingly, there is a need for an improved data 55 A data storage device comprised of RAM is further 
receiver which allows the user to receive or transmit attached to the data bus for storing multiple pages of 
data in a variety of ways, store data for later viewing, received data for later viewing, 
process or unscramble data into a viewable format, and The circuitry for receiving and retransmitting data is 
view high resolution full page display in all ambient comprised of a data access arrangement (DAA) con- 
light conditions. 60 nected in series with a standard RJ11 telephone modu- 

It is therefore an object of the present invention to lar connector and a modem. The DAA device is a con- 
provide a data receiver that is more versatile than exist- ventional circuit which is generally required by regula- 
ing receivers and overcomes problems of the prior art tory agencies in order to connect a device directly to 
devices. the telephone line. 

A further object of the present invention is to provide 65 The modem provides modulator/demodulator func- 
a data receiver that allows the viewing of an 80-column tions, serial-to-parallel data format conversion and tele- 
page composed of large, easily readable characters but phone dialing capabilities necessary for making a tele- 
is physically smaller than the size of the page. phone connection to a remote data source. The logic 
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elements including the modem are connected together read in conjunction with the accompanying drawings, 

by ai conventional microprocessor data bus. The invention is defined in the claims appended at the 

A microprocessor in conjunction with a ROM stor- end of the detailed description, which is offered by way 

age device provides the ability to process, and control of example only. 

the display of, the received data. The ROM storage 5 OFSCRIPTION OF THE DRAWINGS 

device contains pre-programmed micro routines which, BRIEF DESCRIF1 ION Or- I HE UKAWINOS 

when executed by the microprocessor, allow selection FIG. 1 is a schematic block diagram of a first embodi- 

and processing of data and receiving and retransmitting ment of the present invention illustrating the electronic 

data. Both the ROM storage device and the micro- elements necessary to receive, store, process, display 
processor are attached to the microprocessor data bus 10 and transmit text or binary data over ordinary tele- 

so that information and data may be passed between phone lines; 

them. FIG. 2 is a schematic block diagram of a second 

A keyboard is provided for turning on power to the embodiment of the present invention illustrating the 

unit, controlling the display, and entering dialing infor- electronic elements necessary to receive, store, process 
matibn. The keyboard is connected directly to an input- 15 and display and transmit facsimile data representing 

/output (I/O) port of the microprocessor. The micro- scanned pictures over telephone lines; 

processor can also interpret and execute program com- FIG. 3 is a schematic block diagram of a third em- 

mands: entered directly on the keyboard by the user. bodiment of the present invention illustrating the elec- 

The housing or casing of the present embodiment tronic elements necessary to receive, store, process and 
varies according to the physical arrangement of the 20 display radio transmission data; 

electronic components and the raster display. The rect- FIG. 4 is a perspective view of the miniature video 

angular raster display system may be positioned verti- display system of the present invention used to generate 

cally, horizontally, or at an angle along the side of the the full page virtual raster display; 

unit. Also, the keys comprising the keyboard may be FIG. 5 is a perspective view of of the present inven- 

positioned on the top, sides or back of the unit, as can 25 tion illustrating a first case design and positioning 

the connectors to the data access arrangement. These within the user's hand which is shown in phantom; 

varying case designs will be exemplified later. FIG. 6 is a side view of the case design of FIG. 5 as 

One embodiment of the present invention enables a held by the user for viewing purposes; 

user to connect the data receiver to a conventional FIG. 7 is a rear perspective view of a second case 

telephone jack. By means of the keyboard and by means 30 design in which the raster display is positioned at an 

of the dialing facilities within the modem, the user may angle along the side of the case; 

access remote data sources over conventional telephone FIG. 8 is a side view of the second case design of 

lines. By means of the keyboard, the user may also FIG. 5 as held by the user for viewing purposes; 

interact with the remote data source and request, view, FIG. 9 is a perspective view of a third case design in 

or store data. 35 which the raster display is horizontally mounted across 

In a second embodiment of the present invention, the the front of the device, 

conventional modem is replaced by a specialized FAX ncororDTTA 

modem which is connected to the 8-bit data bus. In this DETAILED DESCRIPTION 

embodiment, the user is able to receive or send FAX FIG. 1 is a block electrical schematic diagram of an 

messages, in which graphical data is sent in compressed 40 illustrative embodiment of the data receiver circuitry 

format over conventional phone lines. The user is able which enables the data receiver to receive, store, pro- 

to uncompress the data, view the scanned picture and cess and retransmit data. In accordance with the inven- 

retransmit the compressed data to another FAX com- tion, an entire page of data information may be dis- 

patible device over conventional phone lines. The other played at once on the illustrative scanning display, 

elements of the second embodiment are arranged and 45 The data receiver 10A shown in FIG. 1 can be used 

structured similar to first embodiment of the present with available conventional telehone lines. The data 

invention. Likewise, the physical arrangement of the receiver 10A is connected to a conventional telephone 

raster display and keyboard as well as the case design jack by connector 22, Connector 22 is a conventional 

may vary as exemplified later. RJll-type modular connector which is compatible with 

In a third embodiment of the present invention, the 50 most modern telephone jacks. Connector 22 is con- 
telephone jack connector, data access arrangement, and nected to data access arrangement (DA A) 26. 
modem of the first embodiment are replaced by an an- Device 26 is a conventional hybrid circuit which is 
tenna, radio receiver, demodulator, and a serial-to par- required by regulatory agencies to provide a connection 
allel converter. In this illustrative embodiment, the to telephone lines and its construction is well-known. A 
radio receiver allows reception of serial, frequency-shift 55 DAA device suitable for use in the present invention is 
keyed (FSK) modulated data. During processing, the Cermetek model 1810A available from Cermetek, Inc., 
data is converted from serial format to parallel format 1388 Borregas Avenue, Sunnyvale, Calif. 94088. The 
by a universal asynchronous receiver transmitter output of DAA 26 is provided, via signal path 27, to a 
(UART) for later unscrambling, processing, viewing or modem. Although the signal path 27 is shown as a single 
storage. Although, in this embodiment the user is able to 60 wire, it would, in fact, consist of two or more wires in 
receive data transmitted by radio transmission, retrans- order to carry the analog signals produced by DAA 
mission of data is not possible. The other elements of the device 26. 

third embodiment ar arranged and structured similar to Modem 28 is a conventional modulator/demodulator 

first embodiment of the present invention. Likewise, the circuit with serial to parallel conversion capability, 

physical arrangement of the raster display and keyboard 65 Modem 28 converts the analog signal produced DAA 

as well as the case design may vary as exemplified later. device 26 to digital data representing both data to be 

The invention will be more fully understood from the displayed on display unit 40 and control signals which 

detailed description set forth below, which should be are used by microprocessor 18 in order to format the 
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data on display unit 40. Modem 28 further provides number of which depends on the number of keys con- 
dialing capabilities thereby enabling the user to access tained in keyboard 20. The interfacing of an alphanu- 
data sources or to retransmit previously received data meric keyboard with a microprocessor is well-known 
over conventional telephone lines. Microprocessor 18 and will not be repeated here for brevity, 
provides dialing control information to modem 28 over 5 In the present embodiment, keyboard 20 may be com- 
a conventional data bus 12. A modem suitable for use in prised of a conventional 12-button keypad containing 
the present invention is commercially available in a ten "digit" designations and two command buttons. The 
single integrated circuit package, Silicon Systems command buttons allow the selection of a "dialing" 
model K224, available from Silicon Systems, 14351 mode or a "command" mode. In the command mode, 
Myford Road, Tustin, Calif. 92680. 10 each of the ten "digit" buttons on the keypad takes on a 

As mentioned above, a central microprocessor bus 12 secondary function in addition to the normal digit rep- 
serves as both an address and data bus to interconnect resentation thereby allowing the user to control data 
the major components of data receiver 10A. receiver 10A. Alternately, a smaller number of func- 

Also connected to the bus 12 is a read only memory tional buttons, including directional buttons for moving 
(ROM) 16. ROM memory 16 contains microprograms 15 a cursor in four directions may be provided to allow 
which are used to control the execution sequences of dialing control and other display commands to be se- 
microprocessor 18. The programs stored in ROM mem- lected from a menu on the display. A power switch (not 
ory 16 consist of execution routines which enable re- shown) for applying power to the system may or may 
ceiving, storing, processing, displaying, and retransmit- not be included as part of the keyboard 20. 
ting of data by data receiver 10A. The construction and 20 The power to display receiver 10 A is supplied by a 
programming of a ROM memory is conventional and conventional battery power circuit, not shown in FIG. 
will not be repeated here for clarity. A ROM memory 1. Such a power supply is well known and will not be 
storage device suitable for use in the present invention is described further in detail. As shown in FIG. 1, display 
the Hitachi HM61364 memory device available from 40 is connected to display controller 32 which is in turn 
Hitachi America Ltd., 2210 OToole Avenue, San Jose 25 connected to frame buffer memory 30. Both frame 
95131. Alternately, since the ROM memory 16 works in buffer memory 30 and display controller 32 are con- 
close conjunction with microprocessor 18, the ROM nected to bus 12. 

memory and microprocessor can be incorporated into a FIG. 4 shows an illustrative embodiment of a minia- 

single processor chip. ture display device which is used, preferably, for raster 

A random access memory (RAM) 14 is further con- 30 display 40 of data receiver 10A. The miniature display is 
nected to bus 12. The data information received from of the type described in detail in co-pending U.S. patent 
modem 28 as well as control information generated by application entitled Miniature Video Display System, 
microprocessor 18 are stored in RAM memory 15. The filed on July 27, 1987, under Ser. No. 078,295 and as- 
size of RAM memory 14 may vary according to the signed to the same assignee as the present invention 
number of desired documents or pages to be stored. A 35 (now U.S. Pat. No. 4,934,773) and co-pending U.S. 
small quantity of RAM memory may be used to store patent application entitled Low Vibration Resonant Scan- 
only few pages and maybe upwardly expanded to store ning Unit for Miniature Optical Display Apparatus filed 
more pages. In the preferred embodiment of the present on May 31, 1988 under Ser. No. 200,645 and assigned to 
invention, a low power CMOS RAM memory is used the same assignee as the present invention (now U.S. 
thereby enabling retention of the memory contents with 40 Pat. No. 4,902,083). The operation and construction of 
a low power drain when the rest of the data receiver the display device is discussed in detail in those applica- 
10A is powered down. A low powered CMOS RAM tions, both of which are hereby incorporated by refer- 
memory suitable for use in the present invention is also ence, and will not be repeated in detail herein for clar- 
commercially available as Hitachi HM6264 RAM mem- ity. The display 40 consists of a base 42 on which the 
ory available from Hitachi America Ltd. 45 various optical components which comprise the display 

Microprocessor 18 is connected to modem 28, ROM are mounted. At one end of base 42 is mounted the 
memory 16, RAM memory 14, frame buffer memory header block 44 in which an array of light-emitting 
30, and display controller unit 32 via bus 12. Micro- devices 46 (such as light emitting diodes) is attached, 
processor 18 receives input commands from keyboard Generally, such an array may be a linear array compris- 
20, serves as bus controller for bus 12 interrconnecting 50 ing two rows of devices which ar staggered in order to 
the major elements of device 10A, and executes micro- compensate for gaps between the devices. The devices 
programs stored in ROM memory 16 which enable the are covered by a clear cover plate 48. 
processes of receiving, storing, processing, displaying Light emitted from devices 46 is projected via mirror 
and retransmitting data by data receiver 10 A. The in- 50 by means of an optical system which consists of 
struction operation of microprocessor 18 in conjunction 55 housing 52 in which are mounted lenses 54 and 56. In 
with ROM memory 16 and RAM memory 14 is well accordance with the principles set forth in the afore- 
known and will not be described in detail hereinafter. A mentioned U.S. patent application Ser. No. 078,295 
microprocessor suitable for the present invention is (now U.S. Pat. No. 4,934,773), the lens system projects 
available commercially as Intel 8048 microprocessor the enlarged virtual image of array 46 via mirror 50. 
chip from Intel Corp., 3065 Bowers Avenue, Santa 60 As described in the above-described patent applica- 
Clara, Calif. 95051. Other miscellaneous hardware asso- tions, mirror 50 is oscillated by an electromechanical 
ciated with the microprocessor such as a crystal oscilla- drive motor (not shown). The oscillation of mirror 50, 
tor, is not shown in FIG. 1 and is well-known and will in turn, creates a raster image from linear array 46. 
not be described hereinafter. Under control of microprocessor 18, data stored in 

The I/O port of microprocessor 18 is connected di- 65 RAM memory 14 is transferred to frame buffer 30. 

rectly to keyboard 20 by signal path 17. Although Frame buffer 30 continuously transfers the data to dis- 

shown as a single wire in FIG. 1, there are a plurality of play controller 32 which presents the data to display 40 

control lines extending from keyboard 20, the actual for displaying. The operation of frame buffer 30 and 
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display/controller 32: are. described ir* detail in the afore- able on a single integrated circuit device from Rockwell 

mentioned patent, application Ser. No. 078,295 and will International Corportion, model R48MFX. 

not be discussed further in detail. The operations for receiving, transmitting, storing 

A data receiver 10A constructed according to the and displaying of information by data receiver 10B are 
present embodiment connects to a standard telephone 5 similar to that of data receiver 10A except that long 
jack via a cable and is capable of receiving, storing, documents are stored in RAM memory 14 in a corn- 
processing,, displaying and retransmitting data in binary pressed mode. When a display command is signified by 
encoded forms. The operation of data receiver 10A the user, microprocessor 18 uncompresses the data 
generally works as follows. stored in RAM memory 14 prior to sending it to frame 

The user of data receiver 10A depresses the power 10 buffer 30 and the other elements of the display unit for 

switch causing electrical power to be supplied to all viewing by the user. 

major components of the system. The user then speci- ^ <jata receiver constructed according to data re- 
fies through keyboard 20 what operation he or she ceiver 10B is capable of receiving, displaying, and re- 
desires. Microprocessor 18 then retrieves and executes transmitting complex graphics and other visual infor- 
the desired microprogram for the selected operation. If 15 mat j on( displaying them in a full page format to the 
a display command is indicated, data stored in RAM and retransmitting the same data to another FAX 
memory 14 will be sent to frame buffer 30 under the device over conve ntional telphone lines, 
control of microprocessor 18 via bus 12. Additional Referring now to FIG. 3, a third embodiment of the 
control information will be sent from microprocessor 18 present invention is shown by the electrical schematic 
to display controller 32 which will control display 40 20 block diagram repr esenting data recevier IOC. Data 
for the appropriate display of the data. If a processing receiver 10C is designed for a radio pager application, 
command is indicated, the microprocessor 18 will per- The . fic design of data receiver 10C depe nds on the 
form some operation on the data prior its sending to the of broadcast and desired reC eption. The varying 
frame buffer 30, such as decompressing of compressed type$ Qf ra(Jio transmissions for which the design of data 

da HS* _ » • " j • . * » receiver 10C can be tailored include direct reception as 

If a receive command is indicated, microprocessor 18 a radio rece ption of financial information on a 

receives dialing information entered on keyboard 20 by sub a b|ic F radio station as m Lotus Informa . 

the user Microprocessor 18 the* ^forwards the appro- fefonnatio or don of 

pnate control information to modem 28 which in turn r 

sends the appropriate control signals to DAA device 26. 30 ^ eietex transmissions. ...... f 

DAA device 26 sends the appropriate control signals J h f e ^s.gn of data receiver 10C is similar in structure 

out over the phone network for connection to the speci- and function to data receivers 10A and 10B except that 

fled source. Assuming a proper connection, the appro- connector 22 DAA device 26, and modem 24 have 

priate control and data signals are transferred over the been re P laced b * a conventional antenna 34 a ^ radio 

telephone lines to DAA device 26 and over signal path 35 ^wcr incorporating a ^ frequency-shift-keyed (FSK) 

27 to modem 28. Modem 28 converts the analog signals demodulator, and a senal-to parallel converter, 

produced by DAA device 26 to digital signals repre- ™* construction of the radio receiver incorporating 

senting data to be displayed and control signals which a FSK demodulator and is its connection with antenna 

are used by microprocessor 18 to store the digital data 34 are wdl ^ own and Wl " " ot . be descnbed in further 

in RAM memory 14 40 detail. A radio receiver which is suitable for use in the 

A transmission command signified by the user would P resent invention is available commerically as a single 
be executed in a similar manner except once the DAA integrated-circuit radio receiver available from Motor- 
device 26 made connection with the appropriately di- ola Semiconductor Products Corporation, Phoenix, 
aled device, data would be transferred from RAM Anz > P art number MC3356. The tuning means and 
memory 14, under the control of microprocessor 18, to 45 associated support circuitry, not shown in FIG. 3, re- 
modem 28, and onto DAA device 26 and the appropri- W™<* to operate the radio receiver are well known and 
ate receiving device in the telephone network. Wl11 als ° n0 * be described here m further detail. 

A device 10A constructed according to the preferred The analo S si S nals produced by the radio receiver 36 

embodiment described previously enables a user to are transferred to a serial to parallel converter via signal 

access any kind of information which can be transmitted 50 P a *h 37. In an illustrative embodiment, a UART is used 

over conventional phone lines, view that information in for tne conversion process. UART 38 converts the 

a full page format, interact with the information source, stream of binary data signals produced by radio receiver 

and then save or retransmit that data to another device, 36 into bytes of digital data for transmission over bus 12 

Referring now to FIG. 2, a second embodiment of the to RAM memory 14. UART 38 converts incoming 

present invention is shown in data receiver 10B, which 55 asynchronous data bits into standard data signals ac- 

is designed specifically for receiving, viewing and re- cording to the RS-232 standard. A UART suitable for 

transmission of data from FAX machine over the tele- use in the illustrative embodiment is available from 

phone network. The data receiver 10B, which is spe- GE/Intersil incorporated as part number IM6402. 

cialized for connection to other FAX machines, is iden- A data receiver constructed in the manner of receiver 

tical to data receiver 10A, in structure and function 60 10C is capable of receiving, storing, and displaying data 

except that modem 28 has been replaced with special in full page format without requiring physical connec- 

customized FAX modem 24 as shown in FIG. 2. tion to any network or other device, allowing for maxi- 

In a FAX network, documents, pictures or other mum mobility when using the device, but radio retrans- 

visual information are transmitted in the form of a com- mission of stored or received data is not possible, 

pressed bit map, requiring a specialized modem and 65 Having described three different embodiments of the 

control software for interpretation of analog signals electronic and logic components comprising the data 

from DAA device 26. A FAX modem which is suitable receiver 10, a description of the actual physical arr- 

for use in the present invention is commercially avail- ' rangement and housing or case of the unit follows. 
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One of the primary advantages of data receivers 
10A-C is that the user is able to view a full, 80-column 
page of data with a receiver which is physically smaller 
than the size of a normal page; In particular, the raster 
image which is generated by the devices has the appear- 5 
ance of a 6"X9§" page viewed from 24 inches away. 
The compact, pocket size of data receiver 10 not only 
allows for true portability, but the physical shape and 
positioning of the viewing window enables viewing of 
the data with only one eye, leaving the vision of the 10 
other eye unobstructed. FIGS: 5-9 illustrate various 
designs for the casing and viewing positioning of data 
receiver 10. 

FIG. 5 illustrates a first housing embodiment in 
which case 60A has an elongated rectangular shape. In 15 
this embodiment, case 60A completely surrounds the 
elements of the miniature video display system 40 pre- 
venting ambient light from the user's environment from 
permeating the case except for a single opening, display 
window 58A, from which the virtual image produced 20 
by the display 40 can be viewed. In the present housing 
embodiment, the display 40 is positioned vertically 
within case 60A so that the virtual image viewed 
through display window 58A is taller than it is wide, 
like a sheet of paper. In this embodiment, display win- 25 
dow 58A has a height along the Y-axis of approximately 
1 inch and a width along the X-axis of approximately J 
of an inch. Also, case 60A has a height along the Y-axis 
of approximately 3i inches, a width along the X-axis of 
approximately 1 inch, and a depth along the Z-axis of 30 
approximately 2 J inches. In the preferred embodiment, 
display window 58A may be comprised of glass, plexi- 
glass or clear plastic. Case 60A is comprised of a light 
weight, yet durable material such as injection molded 
plastic. In this embodiment, the keys comprising key- 35 
board 20A are positioned on the top of case 60A. The 
number and positioning of the keys of keyboard 20A is 
determined by the number of selectable functions and 
the designer's preference. 

The present housing embodiment is particularly well 40 
suited for the embodiment of data receivers 10A and 
10B in which the dialing capability is implemented via 
cursor selection from a "menu" on the display 

FIG. 6 illustrates a user utilizing a data receiver 10 
having the first housing embodiment described above. 45 
The user grasps case 60 A in the palm of his hand so that 
at least one finger is resting on keyboard 20A. The case 
60A is then brought within close proximity to the de- 
sired viewing eye so that display window 58A is ap- 
proximately 1 inch from the user's eye for viewing of 50 
the full page raster image. A focus control (not shown) 
is provided for focus adjustment of the displayed image 
to suit user prefrence. The user then manipulates the 
keys of keyboard 20A for the desired function. 

FIG. 7 illustrates a second housing embodiment 55 
which is similar in size and shape to that shown in FIG. 
5. In the second embodiment, however, the miniature 
display 40 is positioned horizontally across the top of 
case 60B, and keyboard 20B is arranged vertically along 
the side of case 60B. In this second housing embodi- 60 
ment, display window 58 is likewise mounted horizon- 
tally and has dimensions so that the screen is wider than 
high as with a normal computer monitor. The position- 
ing and operation of this embodi met is similar to that 
shown in FIGS. 5 and 6 and is similarily suited for the 65 
functional designs of data receivers 10A and 10B. 

FIG. 8 show yet a third housing embodiment of data 
receiver 10. In this embodiment, case 60C is slightly 



longer and narrower than case 60A or 60B. As with the 
first housing embodiment, the miniature video display 
40 is positioned vertically within case 60C, however, 
viewing window 58C, not visible in FIG. 8, is posi- 
tioned at an angle to enable easier holding by the 
viewer. The keys comprising keyboard 20C of this em- 
bodiment are positioned along the back of case 60C. 

FIG. 9 illustrates a user utilizing a data receiver 10 
with the bousing embodiment shown in FIG. 8. The 
positioning and operation of this embodiment is similar 
to that shown in FIG. 6, however, when display win- 
dow 58C, not shown in FIG. 9, is perpendicular to the 
users line of sight, case 60C rests at a comfortable angle 
within the user's hand. This particular housing embodi- 
ment allows the user easier access to keyboard 20C on 
the rear of case 60C and causes less finger and hand 
fatigue an over extended viewing period. 

The housing embodiments outlined above may be 
used in conjunction with any of the functional embodi- 
ments of data receivers 10A, 10B, or 10C and should not 
be restricted to the combinations suggested above. 

Having thus described one particular embodiment, * 
various alterations, modifications and improvements 
will readily occur to those skilled in the art. Such alter- 
ations, modifications and improvements as are made 
obvious by this disclosure are intended to be part of this 
disclosure though not expressly stated herein, and are 
intended to be in the spirit and scope of the invention. 
Accordingly, the foregoing description is intended to be 
exemplary only and not limiting. The invention is lim- 
ited only as defined in the following claims and equiva- 
lents thereto. 

What is claimed is: 

1. A pocket-size data receiver comprised of: 
signal receiving means arranged to receive signals 

representing data; 
signal processing means arranged to process signals 

from the signal receiving means; 
a means for selectively controlling the operation of 

said data receiver, and, in particular, the display of 

said data; 

display means, responsive to said data, for generating 
a magnified, virtual-image visual data display com- 
prised of a number of picture elements, said display 
means comprising a number of light-emitting ele- 
ments wherein said number of light-emitting ele- 
ments is less than said number of picture elements; 
and 

a pocket-size housing enclosing said signal receiving 
means, said signal processing means, said control- 
ling means and said display means. 

2. The data receiver of claim 1 wherein said magni- 
fied, virtual-image visual data display means is capable 
of displaying a two-dimensional image. 

3. The data receiver of claim 2 wherein said two-di- 
mensional magnified, virtual-image visual data display 
is capable of displaying at least 1900 characters of text 
simultaneously. 

4. The data receiver of any one of claims 1-3 further 
comprised of a data storage mean capable of storing 
data received by said signal receiving means and pro- 
cessed by said signal processing means. 

5. The data receiver of any one of claims 1-3 further 
comprised of a control processor which in conjunction 
with said controlling means enables functional control 
over said data receiver. 
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6. The data receiver of any one of claims 1-3 further 
comprised of a data transmission means for enabling the 
transmission of data received by said data receiver. 

7. A pocket-size data receiver comprised of: 

signal receiving means arranged to receive signals 5 
representing data; 

signal processing means arranged to process signals 
from the signal receiving means; 

a keyboard means for selectively controlling the op- 
eration of said data receiver, and, in particular, the 1° 
display of said data; and 

display means responsive to said data for generating a 
magnified, virtual line image of said data, said dis- 
play means comprised of a number of light-emit- 
ting elements; 15 

conversion means for converting said line image into 
a two-dimensional virtual image comprised of a 
number of picture elements, said number of picture 
elements being greater than said number of light- 
emitting elements; and 

a pocket-size housing enclosing said signal receiving 
means, said signal processing means, said keyboard 
means, said display means and said conversion 
means. 25 

8. A data receiver according to claim 7 wherein said 
conversion means comprises an oscillating mirror. 

9. The data receiver of claim 7 wherein said display 
means further comprises means responsive to said data 
for converting said data into digital signals and means 3Q 
responsive to said digital signals for selectively illumi- 
nating said light-emitting elements. 

10. The data receiver of claim 7 wherein said display 
means is comprised of a sufficient number of light-emit- 
ting elements so that at least 80 text characters can be 35 
simultaneously displayed. 

11. The data receiver of claim 9 wherein said display 
means further comprises an optical system for generat- 
ing said magnified, virtual image from said light-emit- 
ting elements. 40 

12. The data receiver of claim 10 wherein said con- 
version means comprises an oscillating mirror for re- 
flecting said magnified, virtual image of said light-emit- 
ting elements. 

13. A pocket-size data receiver comprised of: 45 
signal receiving means arranged to receive signals 

representing data; 

signal processing means arranged to process signals 
from the signal receiving means; 

a keyboard means for selectively controlling the dis- 50 
play of information and operation of said data re- 
ceiver; 



a data storage means for retaining data which has 
been received by said signal receiving means and 
processed by said signal processing means; 

a processor unit which in conjunction with said key- 
board means enables the functional control of said 
data receiver 

a line of light-emitting devices; 

means responsive to said stored data for selectively 
illuminating said light-emitting devices; 

an optical system for generating a magnified, virtual 
image of said line of light-emitting devices; and 

an oscillating mirror for reflecting said magnified, 
virtual image of said line of light-emitting devices 
to create a two-dimensional magnified virtual 
image of said data; and, 

a pocket-size housing enclosing said signal receiving 
means, said signal processing means, said keyboard 
means, said data storage means, said processor unit, 
said line of light emitting devices, said optical sys- 
tem, said oscillating mirror, and said means respon- 
sive to said stored data. 

14. A data receiver of claim 13 wherein said oscillat- 
ing mirror is resonantly driven. 

15. The data receiver of claim 14 wherein said light- 
emitting devices are light-emitting diodes. 

16. The data receiver of claim 15 wherein said optical 
system comprises at least one lens located between said 
line of light-emitting diodes and said oscillating mirror. 

17. The data receiver of claim 16 wherein said line of 
light-emitting diodes includes a sufficient number of 
diodes and said oscillating mirror oscillates over a suffi- 
cient angle that a user of said data receiver can view at 
least 1900 text characters simultaneously. 

18. The data receiver of any of claims 1, 7 or 13 in 
which said signal receiving means is comprised of a 
conventional antenna in conjunction with a radio re- 
ceiver which includes frequency shift key demodulator 
circuitry. 

19. The data receiver of any of claims 1, 7 or 13 in 
which said signal processing means is comprised of a 
universal asynchronous receiver/transmitter for con- 
verting data into the proper digital format. 

20. The data receiver of any of claims 1, 7 or 13 in 
which said signal receiving means is comprised of a 
telephone connector and a data access arrangement for 
providing a transformer connection to a telephone line. 

21. The data receiver according to any of claims 1, 7 
or 13 in which said signal processing means is com- 
prised of a modem for providing modulator/demodula- 
tor functions for converting analog signals to digital 
signals representing data. 
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